BOx 1. ShOrt StOry
In the early 1980s I was up for tenure at Woods Hole, and my departm ent chairman came to me and asked why so many of my publicati ons were jointly authored . I proudly explaine d that I enjoyed working with other people, it gave me a chance to learn new things and new approach es, and it allowed me to spend time on problem s that were not in the center of my skill set and knowled ge base. He seemed unhappy and commen ted that it might not be possible for me to get any credit towards tenure except for the single-au thored papers. He is gone now, but that cultural attitude in the ocean sciences lingers on.
As collaboration among ocean scientists becomes more necessary and common, those who attempt to plan, organize, and implement joint research projects are discovering that collaboration is more difficult than they first thought. Collaboration is often a trial-and-error methodology that takes time to get right. Ocean scientists can learn from people whose entire careers are built on studying and describing collaboration, its principles and best practices, and what can go wrong. There are books on collaboration, professors of collaboration, and genuine experts on collaboration.
This article extracts and distills some of that wisdom on collaboration and puts it into the context of ocean sciences. We need good collaborations in the ocean sciences, and cannot afford-nor should we be satisfied with-homegrown, do-it-yourself efforts when professional and scholarly expertise is available to us.
Oceanography September 2008 piece-and do that alone, but this approach can be dangerous. It can miss the heart of the problem, its connections, context, and greater picture, and change a real problem into a toy problem. Our goal should not be to find problems that we can solve, but rather to seek problems that need solving. Thus, collaboration may be essential for real problems.
• You need to share resources and/ or assets. On the other hand, collaboration may not be advantageous. Some typical reasons given might be:
• Loss of independence/flexibility. I can't just do what I want, so it is harder to "follow the thread" and to work on my own schedule.
• Benefits not worth the risks/ complexity. I don't see what I might gain by entering into this set of constraints.
• Disagreement on mission/goals. The intensity of the proposed collaboration (as well as the objective of the collaboration) was a criterion in judging the proposal. We formulated a team from Woods Hole, MIT, and Harvard to work together to try to insert telemetered, real-time ocean data (Woods Hole and MIT) into predictive ocean models (Harvard) that would allow adapting the observational program to be more appropriate to the dynamical state of the ocean. We wrote a terrific proposal full of excitement and good intentions, but knew nothing of any of the "best practices" and "common pitfalls" that this article discusses. We discovered none of the best practices, and all of the common pitfalls. We got our money and did our (individual) work, but as a collaborative URIP, it was a failure. We were about a decade ahead of ourselves in the technologies we were trying to develop and use, and perhaps two decades ahead of ourselves in how to manage a difficult collaboration. An interesting sidelight is that the program still exists but is now called the Multidisciplinary University Research Initiative, to be even more specific about the kind of collaboration that is desired. • Insufficient quid pro quo. It looks like I will have to put a lot into this effort; will I get at least that amount back out? (Cohen, 1995) • Who is in charge? I don't want to get bossed around…yet I don't want all decisions to have to be made by committee or consensus.
The National Academy of Sciences (Clouse, 2007; Mussurakis, 1993; Khan et al., 1999 ).
Other studies have given similar results (e.g., Glinzel, 2002 What all the collaboration scholars and experts are saying is that you collaborate to achieve what you cannot do alone; otherwise, it is disadvantageous. You need to build a shared vision, have clearly defined work, ensure you iron out conflicts and work through trust issues, identify pilot projects, have an evaluation strategy for results, and openly and honestly assess your ability to work together. It might be the wrong group or the wrong problem, or both. Figure 2 is from her study.
Factors Related to the Environment
For collaboration, she characterizes the aspects involved as:
• Relationship: must be deliberately designed
• Mission/Goals: aimed at solving common problems, with solutions that emerge from dealing constructively with differences; all parties see mutual benefits
• Risk: higher than cooperation or coordination, so the rewards must be worth it
• Resource Sharing: shared risks, responsibilities, and rewards 
Continuum of Collaboration Definitions

Networking Cooperation Coordination Collaboration
Relationship not deliberate only mutual agreement more formal agreement deliberately designed
Mission/ Goals
no common goals work together on joint goals; no commonly defined mission structure or planning effort work together on program specific goals; more compatible missions solve common problems; solutions emerge from dealing constructively with difference; mutual benefit (McKendall, 1996) In the ocean sciences, we have a lot of examples of collaboration at different intensities. These sometimes express themselves as top-down versus bottomup, and distributed versus centralized. function well is that they require some formal aspects to their structure (like COML), but we prefer to try to make them work as if they were all people in the same department in adjacent offices.
Lesson: Let the intensity of the collaboration match the needs of the shared problem, and let the structure of the collaboration match the needs of the intensity.
BeSt pr acticeS
Out of all this scholarly study and background, we can derive a short set of "best practices" that surely must be 
SuMMary aND cONcluSiONS
The truth of the matter is that you always know the right thing to do.
The hard part is doing it.
-Norman Schwarzkopf
If you are only going to remember three things as you enter into collaboration (or at lesser intensity, cooperation or coordination), they are:
• Develop clearly defined and trusting relationships; this may require written working agreements as to who will do what by when, to eliminate potential confusion.
• Focus on results and productive actions to provide those results.
• Don't box yourself in; have a supple and robust organizational structure.
Collaboration in the ocean sciences is critical to addressing emerging ocean problems, and is worth the effort. It allows you to work with other people who stimulate your thinking and share your excitement, and it allows you to tackle problems you can't solve alone.
But if collaboration is worth doing, it is worth doing well. I hope this summary of the lessons from others helps you in your own efforts. 
